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09)B*b*u«t(jp) U2)4f 1$ 5* S(B2) <ii)«mre 

%g«E3 553958j| -. 
(P9S5395B) 

(45)JSfrB ¥dl16lF8B11B(20O4.B.11) (24) 3 {IB TOU645J114B (2004.5,14) 


(51)Int.Cl. T 

Fl 




C12N 15/09 

C 12N 

15/00 ZNAA 


C1 1 D 3/386 

C 1 ID 

3/386 



C11D 7/42 

Gl ID 

7/42 



C12N 1/19 

C 12N 

1/19 



C12N 1/21 

C12N 

1/21 






12 

(£44 1) *H3iCtt< 

(21) !Uffl»-5 

WJBT7-521525 

(73)»ar«# 


(86) (22)tBKB 

¥j£7*?2J322B (1995.2.22) 




(G5) &1S« 




T-3--2880 

(43)&StB 

^mmn 16H (1997.9.16) 


T./ti/l'K ^D^x'fM'f 3 6 



(74)ftSA 



(87)ffi|g&NI*^ 

W01995/022615 


#J1± EH 


(87)EB&MB 

¥&7#8/! 24 0(1995.8.24) 

(74) mx 




^13^12^ 3B (2001. 12. 3) 


#ji± as 

*- 

(31)«5fc«£»»^ 

0217/94 

(74)tt&A 



(32)S5feB 

^6^225(1994.2.22) 


#s± a* 


(33)H5fc«:£3Sffl 

r>v-j? (DK) 

(74)ftSA 






#a± as 



DSM DSU 4109 

(74WSA 






#JS± «P« 

IDC 







(54) imjivzm SHtftKwxommtovmmxm 


7 

(57) mnmxnftw) 

(a) tftn- K1-£DNA£7>7 r A^&lSS% 

(b) IS (a) -C»t>nfc«*8»*a&*tfc0MAt 

(c) *^v->Ai:»LTftTL^«»tt«:«r+*S* 

[gfi##2] IS(c) fc'fcit&LT 

*MXttaa*#u*tLreit#^nfc»ttt-«r+-6»i: 

[^^S3] ftB'J'*— fc"a*7< 37 (Humicola) go 


2 

raicola lanuginosa) DSM A\6$fofr bftbtil R* 
3 UEf* 

n'J^-tMMt^ot, £OSEft:$831\ G91 
A, MOOV. D167G. 0)&t*< t (> 1 o£^A,-Cfc£';/< 

fl*>SM&3.(i V'«— t:a>WS$L<li— SSI-fcltS 1 fl 
cT) 1 fl-ftlHOS&EKim* 1 ®-&iI<7>7 $ yssts 
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[I8;RS7] 7;37. 7 **/-*H)SII 4109d*<bf# hfl 

N94K+D96A 

S83T+N94K+D96N 

E87K+D9SV 

E87K+G91A+D96A 

N94K+F95L+D96H 

F95C+D96N 

E87K+G91A+D96R+I100V 

E87KH-G91A 

S83T+E87K+Q249R 

S83T+E87K+W89G+G91A+N94K+D96V 
M73D+S85T+E87K+G91A+N94K+094A 
E87K+G91A+L93I +N94K+D96A 
D167G+E210V 

N73D+E87K+G91A+N94I +D966 
S83T+E87K+G91A+N92H+N94K+D96U 
E56R+ D57L + V6CM + D62H- S83T+ D96P + D1 02E 
D57G+N94K+K96L+L97M 

E87K+G91A+D96R+ 1 100V+E129K+K237M+ I252L+P256 
T+G263A+L2640 

E56R+D57G+S58F+D62C+T84R+E876+G91A+F95L+D9 

6P+K98I+K237U 

D167G 

N73D+E87K+G91A+N94I +D96G 
S83T+ E87K+G91 A+ N92H+ N94K+ D96M 
D57G+N94K+D96L+L97U 
G91A+N94K+D96A, 

&®<D7i;mi&<7>8.&, 7 3 /Bffiyw^m-a 
UoUOXii ') fc'coffiigg L < ti-ssmjsit * i ® 

[st*« 9 ) m*m 5-8 o^n^ i &ue**?> v<- 

[fS*:f 1 0] SI*S9UseiKcoONASI^^6?ii 

Us$fii 2 j rxirs- sofln** i3HuEttov-'< 


(2) ff»»3 5 5 3 9 5 8* 

*fcK**«S*i**IHM:Bt4. Mir, 

ti. **W03!^^3-KtiDNAfl^^ ®DNA«t& 
^Ub^oT, B«»ffinR(2. aBWHBHRfcLT. 

-D-y/t^Mfr (EP) 258 068*5 .tOW 305 216KKtt$ 

V/<~b% 08AtfEP 214 761KEft£*lTV>&C.7 
20 -tfWxHfa 7** 'J Y*7s&£TI?. ya - K7^* ') r 

*x v^— t\ WAif. ep 218 m\z&M<r>to& <>o. 

P.-b^>7V>«— te\ CTxifO' 331 376UEtt<7)iD£ *> 

(JP 64/744922) ^J: 7^ 7 * V y*— 1: (EP 
91 00664) tf^itlZo 

TJ3»K iilUli-V-r^.S.^ 1991KJ:oTEf£? 
(/^-^,U.J^, 1991) , R.-^^X'jy?— t* 

^,w.i992) isj:cKR.^';-t' , ;^*--t'^tit-s 0 

<7\Z\^ (WO) 88/09367CE«^nr 

-tr\ X*i (CTtiJW 90/09446UIB*<0) yW?l+ 

40 smfr*«a+ ^K^fts 'Sfc D ^x.tfK» 92/05 • 

24W*ak#StlfcttJf V /<—t££#£^ L 

Ti5i). CCUi$v»T»&Hy/<— (fBX0>ftO3»^tt 
*ft^07 5y«E5SOlMI», 

StS^>^^h (contact) *£cO HHXtt^iiJSL±07 
PCT/DK93/00225(i. Sfcg 4 ') /<-- b'3E 

50 yaa*3ft*it»&Kfco 
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EP 407 225ti. #*ttU#5E3ftfc7 5y»D*ttlCJ: 
EP 260 105(ifc: KD7- tr£8*U £ Kfcv>TT&ft 

fcftfc * > 3t0£*j£AftXf±XKi*£«»1- 
tZo MiUf #B»«F (US) 4, 898, 331 15 J: tm> 91/01285 

(b) is- (a) x'nbntz&mm%w&m&3iM 

v»-C« *tttf>S*EUJ* L T * * 'J - - > i fc (Z J: 

ifi (c) <ox? v-->^««*tt % 


(3) £ltS3 5 5 3 »5 8? 

Htti:. rftJBSMM i±* i!MXttmftv>aMbi: 

*aw*ftoia ( c ) £ *u> x * v - - > 

o§ffirt:#LTB«$iLfc«pirisa<:T^-t-f(i, TIE 
* *> iifcttff ttiJ i /XttMlHMW* t itS LT 

(c) -ca«^itaa±aiJB^c,#«$it* 0 

AftS'***-. *ODNA»&#Xi**0^*--ei2 
**ttT"C*MU L*&&K«#***j: 

tti:JH. **«oaB***St&^ToafiXtt«4. 

cfiNAX tir^ A7 f77 'J-«:5ijLL*vC*ftU J: *5 
50 »tt^a->u»L^^ 'J-->^i-^^<ti:J: 
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7 

v**s 1989) Kttv* (<)LE^Jtil«^A^*C^^^ 

'I 7 K»*i* J: ir/XliMftamiitf >j IffiMS* 
JHlt * * n J: tr/Xtt«IWflhl»»*U 

*tftLv»*ittt. aVSODNIRCiT^aeM** 

^=K'J>5-- eglElB (PCR) P 
CRWttSMW, 683, 2Q2CK* L /c#& v>X tiR. K. 
*M*» (1988) I^Off^t^tlio 

Jr-^ilJl^^x/l/X (1981) i:«t 
0E«»*l**X*T5y-f (1984) 

n^Lras^^^^-^T^n-^jt^tL^o 

^^SWBSS 

**W*ftOX8 (a) U«oTff*>ii*^*»BJt» 

Sic, 7>^A^5S(i> C*te><7>£HB«#J 
*>tt*oafr*>-*Ott« lUiffnw^. 
**B»»UU WxIflEtt. h7>^-> 3 >, 

7 (scrambling) . fc** J: tf/Xtil* A* 

*ftWuaS<c»a»Xtt<t*»«*»«ffl.o«i:ii. 

(W) tKn*vK5>, N-^A— 

N' --fnv-N--fDV/r-*>'> (MNNG) . 0 


(4) #tt*3 5 5 3 9 5 8-3- 

* v =r * Ko*at« 3 a<o* a* ? v k-c 

K--/*ftXli*'<-f ?$ft&* 0 K-fcf>rXtt*'t 
>f*>/ (spiking) tf. *BrM©7 5 / WC#-f--6 3 

'M^Sftfcfr-y-a^Usff-Ktt. FCR,LCHX<*fta 

Ki-iftWuftasjifc^xrt^ftaaeT-Sr. 

l^*f KW5^SA (misincorporatksn) % lStoi" i ^ 
fTT r PCRU§fc<bft& (fxvT-1992, D>f>^l98 
9) o 

E.3'J- (Fmler«, 1974) , S.-bHfvxXtt*Ott 

20 &L, ^5^5 K**nu-f-^-I»t*i.L 
^^MHy^^? K**.3.-t- 

>^IE**»UJtL"C«ffl"C**o 3I*«S\ 56«S 

***«ai-*&»#*»^W«$iL*yyAXttcDNA7 
-f?*^ KXli/^ f ») * 7 r - v ojDiiift^i' * 

ctl=J:»)Xrt«BrtK#A*iifc^^^-±uflpaE+ 
*CtliJ:i}8±«ft*lcffftLTt^v» 0 S 
^B^^^^KJlWAli, *«S*i/c«-C»ftLf|&o 
9>^ASC»B«uSiai9ti-2>-<S0NAEJ!lli. »* L 

aoi^^^ (b) x*i^^«j-->^is 

(c) 3Wt*>*l*»U. ftABftoiMsntniKi-^^ 

!*3fce7)DNAX(i7 < y *E5y«r*W^««&ii/:* V zf 
XKBftlH Wi:0^-> 3 > X(iK AB»H c 

Kti. WSUJ:')^^^»±II#lE+*«*B«)NAE 
?'JT-^S$e^ $ ii/j {, <OT* * Xrt 

30 v> 0 «Si?l±fflfiOffl|*, BLTU^t. S*»aDNA 
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(5) 

9 

ew*> ^t^%mm3mwi<v%&%ft®+z>&m* 
«ex«- (c) t?t s^Hfcx ^ ij > /a«iiat 

* v * a -r * >«me-t **ftT. ftasttu 

t:JSlT(CE«&it*J:-7«c. ft&o ? 4 ~fx$> oTi 
T^*>|HHiStt*|0«UlJi % LAS. 7KH*7x 

£o'< 74 n^-r o«Et::j:oT*Tfr*>ii.* : 

^->3>l«, «±»*fc»«**t*B**«X 
%x&Q<r>tzt><r>x ncgfr^v>-c&r<07 < 

)\>9~h u#fc-r * * tk^a 3 n - - * H3e+ 

Wx-lf-t^D-^T-t-r- hXtiDurapore (|8S 

BSfiHttt, itB. pHfi**, iWbfcKX 

£o 50 

-435 


ftBF»3 5 5-3 9 5 8* 

10 

SK, -tf7^>. ^'JT^'J^T^ h\ ?*>7>* 8 
*• 

•J trftttii, S&HWxl£ * »; -riiXtt? - Kfca 
V U7> biT i ;->. >BX*i 

? ij-- >^£ij|{i, 0flx.tfEGTA,fflTA, #-f*>Xtt 
T-*>r>*^K (tensides) , 7 » * >J pHX-Kff X 

ffiffl * ft* 'j b*cif + * x ^icisv^r, 

X8 (c) -C4.*$ix*ffl±3»fiti, 

Kli(a)- (c) T?fe«LfcJP*!l»ift»»ftO 

7^> KU$ia*C t* f tfS5 ft 

X« (c) U£v*TB«3ft*ffl±«lfitt. SiS^JPB 

aiii*»w**o-«uta:Bi-*c t* f -c^^ B :n 

affiH3tBB3i 


NZAS -00 17266 


(6) 

»4L<tt, «Jt#fln»tt, ffiK3>*? h (cont 
act) y->Xtt^/->tf)-»t3-K+*WWBEM«) 
&#±-efr* t>ii* ^ AXmftc J: o r«© 

(i, 7r>»^ 1990KJ: OtCRSKTw*) 0 

^UTilbeurgh^UJ: »}§&a$tiT^ (1993) 0 
1 >^^h % /-> (contact zone) J fcRflftu BfSKJ: 

4i* tl. 'Jy<-- lfjM»JM»& Hjry-fe'J K£*IPk# 

JSCiSfctfTv^lS^ai^ttt^V^f (creft) &XV 
S^TOV^- ift-iJV^T. hV-Vtt, 

mk.\z&mtt^y£*.-9--fu7yi>\zi oa^*ifc 

* tfStt'J eoEffili* NO 92/05249(00 1 *5 Jt tf 

*HS«-C»U<SM&nTv^7^39 *?%*J*M 40 

5, 36-38,81 -98, 1 10-116, 144-147, 172-174, 199 - 21 
3# J:tf248-269t: J: *)B&$*i*o Ztlb 

a) .3-Dfl^P»ao?bkit^^ 

t) fcftjfcU *^-e 50 


»B*3 5 5 3 9 5 8^ 

72 

c) ^>^/* f ftv»rv»5*y ho-ton-e^ftx t;t 

d) wii?>o«»*e ) W{1-*CtUJ:03BaS-tLfc, 

KMSt? h/Hi. H^fcXI±HGfc«"CO 'J 
CK'Jfsir- K,F.U.1971,Uol. Biol. 55:379-400) 

4HlftO«1Btt&?rtttta. 3>yj- (Connolly) "/ 

D^7A*fflv»-am$*i*o 

7F (lid) «^J:tf/Xltt^tt*U7K X(i& 
»j v KWt* x ir/xtf**** V 7 f n - K 

^JB*otC3-C*oTJ:v» 0 got, BXttttflU 
v> 0 L*U ^BKSttaiftiBiK^&a^iv-tLT* 

b%BP«Xtt«Ut#l»«*»feft*L»4. Mitf, DNA 

An-^sp., flJxtfRh.^^<7)®#u V/T^sp. 

n X * 'J n >f XttC. ^rt'J^A <7m**Xti^- v 

ti^ LT«BW«WT»iri0ft$nfc«±±**rt-CS 

ii^o 
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7 ^ y R5MS/£itlt 7 * *J * »J »f <o**t t 
fcrSVREMfcSX-CfcO-t-LT (-ooBEMBT-B 
-SOgKklTfSjgLT) , R>j ^-^7 < /RE 

«:S3IElott"C* ■) £ 1 tf/Xtttt V cor $ /R 
EWXttR'J a- K1-SDNAEJJ 

T l SXii*ftJL*±tD7 5 yRa»^5c*; Xiir ^ y 
RE?9*<0 1 «X«i-?-itJa±0«ttr l.«X«±**U2Ut 
07 ^ /R«&Ojf A£&-*?L*!>& U^-4ft3- Kt 
&DliAEW«:*tt+*CfclCJ: »)HliSit4, 

5 $ ft (7>$d * tto«fettfl* <b & **■ & * 

ti, 0llx.(f5XSSC4 3 -CO7 r ^V-4>^i5J:y r 2O%^ 
K7U\ 5Xf>M;vhg^ SOraWO'j >R:h h »j 

(pH6.8) . ^iu^Ai goaetta*«*a$ftt 

7 KB*. Xtt«itfSa*rook** 1989UJ: 0E«£ft 

^d-^^x<±#»; ^n-t^cov^-fftT^bor i 

-/7D-;f^>^ (Itestern Blotting) Xliffllxtf" 
>v>* % i989HEttSft*JD<tt»ft«»*r-c*« D 

ft&ONAE£i]fi> i'J^-t'O? S </ R&&21- 27.56- 


(7) . »HF»3 5 5-3 9"5 8H§- 

74 

64,18-99,83-100.108-116,145-147,174,202- 213, 
«.x.tf205-211,226-227,246-259Xtt263-269i;j:o^ 
TXHSii«fl(JAo^< Ul^n- K-f&DNAE " 

/<— b*ODNAi*J:tK7*7REfl|(±, *ft«tE8I#* 

H«7>5 r AR*R»tt. cft^>o^ttoioxii-eft 

t <, 2 o0^i£U*$v>T?7£kft*o 

£DNAE?9tt, v^L-K^E-f Xspp., «;UfP. 
■fe'<>7\ P.7IU*'jy^, P.va-K7JU* , jy> 
P.>>Kvt (*fcP.-/*$r£{,ft£ft£) , p.y 

20 218 272, EP 331 376& J: Tf&> 407 225-CE«OjO * v 
a-WtX'J;<-e, XliMittfBRfiH (W0) 88/0 
9367T-ie« ^ ft ^ J; n tt ? * -f - -tfT'ab o T J: v » 0 

**o«ffluj:orEft$fta : 

ttor^/R (ifiLb) :tti(iti±) :s»7< 

/R (1JSI±) 

CO#*lCftvv ^S96-C/<y ^i7^<7^tl 
30 Asp 96 Va I X«i D96V 

ni:ttfliT7^^^>Rox*a*oa<*»ft* : 

Asp 96 * Xtt D96 * 

* LTiIlni<07 < /R5ft««x.tf 'J v>Olf A«i*o*n 

<^^ft^ : 

Asp 96 ValLys XCi D95VK 

Asp 96 Val+Glu 87 Lys X«i D96V+E87K 

(±, ^agefci^r/^*; visj:^'; v>$r-?-ft-rft7 
40 .i" 0 

BU»ASft4t&-» ^ft(i 

D96V,M3l(i 

D96VXtiD96N 

ftt-&7iyR»3ST-ilttT-&-& 0 a^T, Mitf. tt 
50 B9607*'«v*>RO»ft**a&Sft&fc&. 
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(8) 
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15 

&> +4btR,N,A.C;Q.E,6,H f l,LK,U,F,f\SJ,W,Y,V 

m*-rn**io, xii®-*©tti»^i*x$*ifc7$>> 

* *V V «?Xli*K5fc« Lfcin S *4>«tt*-C* 

* £ # . ^^^Otta:S58.TS4 % S83,N94,K98. 1100, 
A121.E129.D167P R205.K237, l252,P256XttG263«>^* 

< t i> 1 oOttfC«*i^t44 0 *0 * 0 KSJ*- 
Sit*?**-) ;t«r*>*>B«0»*H*3a7<yBW» 

C,G,E,G,H, l,L,K,U,F,P,S,T, K, Y, V, Dri* <b 3 tf *L * 7 S 

DDiT. DSN 4109^f>»*ifcO-CS*H.7 

U CCHiJV*T75y»5»ail264<in-f ->>tl±*ft 
4 7 5 /BL 1-*t>*>M,A,C,0,E,G,H, l,K,U,F,P,S,T, 

R,E57G,G61S,S83T\S58F,D62C.T64R, I90F,G91A,N92H.N94 
1 , N94K, L97U, K98 1 , M 00V, D1 02K, A1 2 1 V, El 29K, D1 67G, R20 
5K, E21 OH, K237U, N259H, 1 252L, D254W, P256T, G263A, L2640 
XiiT267W?>^fc < t fe 1 om^4, 

& *X«i*ft f>i:»LKti«:i: ff±B £ it 
4c 7 5/BM3IOt>^ , ;>^tt, *»V 7 

|£^S83T,N94IC,A121V,01$7G,R205KO^^ (ttlO^; 

*«M**-C*«$*i* j|*S**<0 1 X(i^iia±Oj| 
Xtt*W«ftS8$n4 1 Xli**U*±<0j8 
»JE*fcW0 92/05249, TO 94/25577 J: 0*1*0 94/01541T* 

N94K+D9SA 
S83T+N94K+D96N 
E87K+D96V 
E87K+G91A+D9GA 


76 


N94K+F95L+D96H 
A121V+R205K+E210Q 
F95C+D96N 
G91S+L93V+F95C 
E87K+G9U+D96R+ 1100V 
E87K+G91A 
S83T+E87K+Q249R 
S83T+ E87K+ W89G+ G91 A+ N94K+D96V 
N73D+S85T+E87K+G91A+N94K+D94A 
10 E87K+G91A+L93I + N94K+D9GA 
D167G+E210V 

N73D+E87K+G91A+N94I +D96G 

S83T+E87K+G91A+N92H+N94K+D9SU 

E210K 

E5CT+D57L+ 190F+D96L+E99K 

E56R + D57L+ V6CM+ D62N+ S83T+ D96P+D1 02E 

D57G+N94K+K96L+L97M 

E87K+G91A+D96R+ M00V+E129K+K237U+ I253.+ P25& 
T+G263A+L264G 
20 E56R+D57G+S58F+D62C+T64R+E87G+G91A+F95L+D9 
6P+K981+K237M 
K46&+E56R+G61S 
D102K 
D167G 

N730+E87K+G91 A+N94 1 +D96G 

E210V 

E21CW 

N251W+D254W+T267W 
S83T+E87K+G91A+N92H+N94K+D96U 
30 E56R+I90F+096L+E99K 
D57G + N94K + D96L + L97U 

Opto <tb\ o«:^-C4*> KM 4109^<b&* C t 

^a^*:J:n(f. «E*ttXliS**U&a«R-tt* 

5a *-y-A«fr«tt. eitBate->^tn/. toiim&\-t 
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17 

it * a s n £ is ± jffl&c l if l if & -e 

^f-KiS^T, DNAE?iJ(iai3fc:/o*-*-E?(i 
u*ft?TftH«R§ii.4-<*T*-5. 7u*-*-iia 
«0 S±fflfi+ TIESffitt * * + ttSODNAEyOt? * o 

X 'Jt-^^Uo-T^-t'ie?- (dysO 
n*-*-. OTiLilWO 93/10249Ul£«<D$D£ <>c0, 
>7* ^f7D^-^7 -f 7^7;^-^li7^ n 
-XitfeT (anyU) *>7n<*-*-, t%*sv7* T^n 
'J?x77'>x>Xa-7^7-tf (arayQ) <07n*- 
^/^ Xr^-'J^xylAiJiirxylBae^^ 

^yn^-^-«(i, A. * -CTAICAT 5 7 — 1\ 'J 7 
irj-jv 7*/<73 r >6l7n7-7--fc\ A. ~ 

tf-*tea -r ~ A.<=.#-»ic5fctt«-7<7 

A.:fr«J-lf7;i'a , J7o^7— 1?„ a.* 1 ; 
-tfM*-***7.x-F>r V>7--tfXtiA.- K7 > 
* 7 Hr 7 * f— e £ 3 - K 1 4 afi*** <b **+ 4 6 O 

K+&0NAEMu*ft^l6u«a^iifc*yTT'^Ml: 

L<6oDNAE^£^A, fOio^E^W, 
75* 5 KpUC19.pAaC177,pUBn0,pE194,pAlffi1i5j:Up 


(9) 8M&3 5 5 3 9 5 8-* 

*-0QAifarocB,argB,nidDi5j:O f sG, >W^n-?>f>> 

fcjxjxwo 9i/i7243fce*otti*»Rc»K j: oast" 

tl-mo^fim&S: 3 - K1-4DNAEJlJOS^U lot 
/<->7X 7V^ X /ty7X xtrnf-^ 

7-f77, M*>7^ 7;MD7>(7^, Av7^ 7 

/^'*>7^ ^-^TJL7>X, ^'/7X 7^$*^ A~> 
7* ^7^^, fa->j>vl>y^ 

4-fcA AVtX, Xii^7A»ttHfllx.ttE.3>J-t? 
4»«>&KIE!»tt. flUtfyn F77* hBS4E 

^*HL 0Hx.tf7^^^^;PX *'J-fc:\ 7^^;i/^";w 
^ ~7T-Xii7*^;v*;i^ - K7 >^UR-f4 0 

«)fi03BJHaft03t*C>oaS3Qc*Jlli, 238 023UI5 

4^*0U»a4*6i5>-Sa#W«*'C*or J:v». 
4i^S£ (0fl^tX7>V*>^^7 p 77;i/-f-^7=iu^'> 

fiieau^aat^ft^fc^fcu -eurawxim 
s 7 > * =. u * m *§ o 9 > / ^ s a ft £ it e $ 

-ti\ -^ , 'CN>^?D7^'77j-, 77^-7 
50 < 7D7f7'7 7^-^£0$D^O7 h/7 7 
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19 

m«v» js j: v&»mvftnm%iMiii* * t/a*» 

ft&EftfiKISili. fl*.l?*B 
4»fN. 106, 991 45 J: 1/4,651,452 <3t£fc i V #4 

>?ti#<om*. ¥^^£iooo^2oooo*;rr*tf v 

(xfp>t*'/K) SIS (;K«)xf U>^'J3-;K 

peg) ;i6-50^ki^u>#ta:S:^-r^ih+->Mb/ 

-;U7i/-^; 7*:i-/l'*M2-20«OK*B?-*# 
LTIS-BOMO&ffcx^ l, >*tt**ff«Ei"& x h * 
">MtBJIS7^3-)U ; BDSr^n-^ MfiKHI ; fc* 
OTMWW>* V - J: v - <£ Iff V ^ M * V 

^•ttBW*. *B*»1483591US$it-&o attm 

xnsati. wit ix. »jten/:*ffiuaw»#i;*-A, 

238,216UB3?$*Lfc*ft^fi6oT»a-C** D 

W&; ^-x hxai&fct LrsttL»&« «# 

ftffl&AWi 1 BX«t-?-*tflL±(0#HflHta*^T4 
tt^>t*otJ:v^ a»lia*0-S0%O7-*> 

»HiSft3a«xixii[a7^4>u'<>Hf >^^*-f- b 

(US) , B -*V70^*t-h (AGS) . 7iU* 
^^r-h (B»57A/3-^x^7t- H > *H 
7^*>X^*^--K (SAS) , a-X**BI5B>f- 
ii'i^T^ 7iu*iu-X«i7;uy-^3^^B, 3Ui 
5<tA,£^rl-*T-&*T 0 ft#ifio-4o%?>#M*> 

JfffiSffiW. Mx.tf7^n-;VJih^->7- h (AEOX 
(iAE) . .*JU#*->Mt7^3-^i h K / 


00) 4¥»93 5 5 3 9-5 8? 

Kx Xl±#';i:Kn*i/7)l/^BJDS»7 5 K («x(X 
» 9Z/0Bi54jrE«o»<) *ifc*#LTfeJ:v» 0 
ftJBBJSttii, J&bDttt; 3 Btt±«5«<DB*, 00x1*7 

55- *f. ^7t—b\ 9*1r— if. 7'nr7--b\ 

tfyyt — tf) 4J ilX/Xiitt^'J^-- 1***^6 i 

7>f v*X7x-K M*X7*-K *x*t 
10 -h, ->h7-h, xh'jDh'j^ (MTA) , 

> V 7 5 (EDTA) , vxf l, > h V 7 5 >^> 

Sc. »TBtt->y4r- hXiiBfty'i^- b (WitlX, ^ 
*X btt^^OSICS- 6) mUU^o &*$t±fcf 

*^>v>fA-t;Pu-^ (cue) „ sKy (tf— JVtT 
o ! J K>) (PVP) . 'f'Jxf^^r'J^-^ (PBS) . 
20 jK'J (£-*7*=i-JV) (PVA) . 

-bWxtf# l J7^'; W-K -7l/-f >®L ST 9*) 

jSttfk1B«xlfT- h77-fcf^xfl//v7^ > (TAE 
D) XtJ^t^^J^^v^V-t'V^^^t-h (NOB 
S) i:M^:i:^t^c SS^tiWx 

;K «Xtt«7>^3-^, ILK* Xli*->BB 
*#«x.l«Sr***7-- hxxr^^i^t^itt 
-e-LTttlftAaAlx.tflMO 92/19709^^^ 92/197 

ffiVfilftL ±B»II«. »i^*t, ±«-a«l»Jh 

40 

o****it& : 
( 1 ) J£tTOrt5Mr^-Cfc*^fc < t <>600g/l^»?& 
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01) ftft£3 5 5 3 9 5 8^ 


21 22 



7 -12% 

1 7;V3-;i/X h + ^^;P7 7 - h ( 0*1 li 
CM-.iT^3-;k 1-2 EO) XiiT Mr/lZ 

1 - 4 % 

7;l/n— Ax h 4=- j/ ^ ■ — h (M \£ C 1 4 - 1 « T 
* =) -/K 7 BO) 

5 - 9 % 1 

KStl'J^A (Na»C0,i: It) 

14- 20% 1 

nTifc&S' »J -*r — h CNa.O 2SiO»£LT) 

2 - 6 % \ 

*iit ^ <>{ Y CNaAISiOA h Lt) 

15-22% j 

BES?^ h U ^ A (Mat SO* Ht) 

0 - 6 % I 

/CeHsOi t It) 

0 — 15% 1 

| k ii rt - rf£ ^ — K (NaBQ, • H,Q t LT) 

"11 — 18% I 

1 TAFn 

2 - 6 96 1 

1 * ;u # * *> ^ f - ^ -tr ;u o - x 

0 - 2 % 

** U t - . PVP. PEG) 

0 - 3 % 


0.0001-0. 1% 


0 - 5 % 
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" 2 > #frff53 5 5 3 9 5 8^ 

» 24 



6 - \\% 

* — 1 1 ~i >N /I/ S r P \ Xri ti 

.■Ch-iiT;u=i-;K 1-2 EO) XttT^ + ^x 
-7 - _ u ( (si f ■ hp p \ 

1 - 3 % 

7 BO) 

5-95* 

KSth»J ^A (NajCOjtUT) 

15— 21 « 

bj a- be y v v — h (,Na 2 U, 2SiO»c UT) 

1 - 4 % 


24-349* 

mm* h u * a (Na,so4t it) 

4 - 10K 

W?tf!? A/?x>e (CH.Ma.OT 
/ C«Ht 0? c IT) 

0-15K 

i? 7b 4=- *V 4 4* ;L -f* ;L ra -7 

o — ^ % 

*'Jv- % PVP. PEG) 

1-65* 


0.0001-0. 1% 


0 - 5 % 



NZAS-0017273 


#S3I3 5 5 3 9 5 8-f 


Etl 7 ;i/ f - )V *\ s -tr y X * + - h (Wttb 
Tftg) 

j 

5 - 9 % 

7*3-Aih + J/7-|. («-*.tfCi»-,,T 
7 BO) 

7 - 14% 

utosi^ («*.ifCM-nBMrBO 

1 - 3 % 

ft at* h 'J A (Na«CO, t IT) 

10- 17% 

BT*ttS/ U F (NaiO. 2Si0 2 fcbT) 

3 - 9 % 

1 (NaA]$i0 4 t UT) 

25-33% 

SSIfc-*- b 'J -5 A (Na»SO,fcbT) 

0 - 4 96 

■f- MJ $ KNaBO, • H«0 £ bT) 

8 -16% 

TAED 

2 - 8 % 

<#l;Uf EDTMPA) 

. 0 - 1 % 

— — - 

ij Jl # + •> / f- ;Hr ;u d - x 

0--2 96 

PVP. PEG) 

0 - 3 % 

mm i&fttemm? >^?st b-ctun 

0.0001-0. 1% 

6*9 ( 

0 - 5 % 



8 - 12% 


10-25% 

ft®+- (Na 2 C0,t LT) 

14-22% 

«J&t£ 'J ^ — h (Na 2 0, 2Si0 2 £LX) 

1 - 5 % 

-trsj-^-f h (NaAlSiO« t IT) 

25-35% 

BSS^hU^A (Na*S0«tUT) 

0 - 10% 

* ;U «K y i a, -t )i a - x 

0 - 2 % 

"K'Jv-, PVP. PEG) 

1 - 3 % 

S£^ LTfl-JlO 

0. 0001 - 0. 1% 

4>#J£# («l^«±»»»|ffl % §*4) 

0 - 5 % 
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<14> g^3 5 5 3 9 5 8f 

27 28 

(s) &t ^%**&frft&MW&$o 



15-21% 1 

A/ZJ— ;K 7 E0X{±Cn-tsT ;Hi — /!/ 5 EO) 

. 12-18% 


O 1 O 70 


n — 1 Q Q*C 
v iu/0 


0 1 O 70 


9 - Q W 
£ O 70 

;fc ^ ;h -h — V 

v 0 70 

V < V a. lit Vr i r CO; 

V — 0 70 

#5 - h (B*0 T t IT) 

0 - 2 % 


0 3 % 

7v> V Is > 7 i) ? - )l 

8-14% 

mm m&temm? t brim) 

0. 0001- 0. 1% 


0 - 5 % 

1 


(6) vxT<n&fr*$A.x-%%fc&\zmmztitzWLfrm mm.® 
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(15) ^H3 5 53 9 58-f 


29 30 


Tim) 

15-21% 1 

. . 1 

TA,*-)\,x. h*>y- h (WitfCit-nT- 
;t,3-;K 7 B0 N X (iC, s 7 )l n - ;K 5 
EO) 

3 - 9 % 


3-109* 

■If* h (NaAlSiO«t It) 

14-2296 


9-18% 1 

#5- K (B«0 7 t IT) 

0 - 2 % 1 

* ;U 3}? * •> y f- )l -tr ;l> n - x 

0 - 2 % 

U ('«•*.« PEG. PVP) 

0 - 3 % 

« sK y — ■0y i*\ 7 0'j;Mni"J i" 

- • h / T ? 1A13^'J7- : t;.7- lt25 
: 1 ; MW 3800 

0 - 3 % 


0 - 5 % 


0.0001- 0. 196 


0 - 5 % 
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ftftBZ 5 5 3 9 5 8-t 


*' 32 


Jtlfr T )V a - )\, x A, Z? T - h 

5 - 1 0 % 

x h ^^UffcHf KISt; x* y -*y i K 

3 - 9 % 

If ErKi: UTCDEU^ 

0 - 3 % 

h 'J A (Na»CO» t LX) 

5 - 10% 

, "T^ttS/ U KNa.O. 2SiO*tU"C) 

1 - 4 % 

Vty-fh (NaAlSiO,^ It) 

20- 40% 

iESf- h'J 0 A (Na,SO*£ IT) 

2 - 8 % 

T b !) OA/^-i|f 7- h (NaBOj • H«0 tit) 

12-1896 B 

TAED 

2 - 7 % 

* U -7 - \ PEC) 

1 - 5 % 

mm m#tmm$ >/*?5g t LTft-&) 

0. 0001 -0. 1% 


O - 5 % 



8 - 14% 


5 - 11% 


O - 3 % 

^St h U A (Na,C0, t LT) 

4 - 10% 

°T&&i/ U h(Na 2 0. 2$i0,tLT) 

1 - 4 % 

-t?*^-fh (NaAlSiO* t UT) 

30-50% 

I PJ7A (Na t S0,i It) 

3 - 11% 

?^>ifc^ j. ij ^ A (CeHsNajO? t l/T) 

5 - 12% 

1 ^ Wl 3 + 'J v - „ PEC) 

1 - 5 % 


0. 0001- 0. 1% 

| (fl*.ff±«#J$ij$?u #14) 

0 - 5 % 


(9) JrFOfc#«:2-A.Tfc4tiK8>i LTEfrSft* St3WM«» 
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(17) 4HW3 5 5 3 9 5 S* 


33 34 



6 - 12% 

afU > r » lip rt '" W* »»l n .r 

1 - 4 % 

If &8fc t lt©5 tf^ 

2 - 6 % 

gtS^h'J^A (NaiCOstUT) 

14-22% 

■Ift^'f h (NaAlSiOt t IT) 

18-32% 

m&i- b U •> A (Na,S0*t It) 

5 -20% 

^x ^StMJ $ A(C,.HiNa»0T£ UT) 

3 - 8 % 1 

*- h 'I 0 l>y<-#7 - KNaBO, • H,0 tbX) 

4 - 9 % 

m&m&itm (M^^nobsxiitaed) 

1 - 5 % 

ft )l * -> / f- A^t ;l/ n - * 

0 - 2 % 

PEG) 

' 1- 5 % 


0.0001-0.1% 1 


0 - 5 % 1 
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08) 4fHF«3-5 5 3 9 5 8^ 


35 


TfHT) 

15-23% 

TAa-Axh^yxAJT-l' ( #J *- 
Ci»-j«T;U n - A/ x 2-3 BO) 

8 - 15% 

.7yt3-;i.xl> + i/7-l («^.-tfGn-nT 
An-A. 7 BO. X'liCn-nT^a 5 
BO) 

3 - 9 % 

^Eigfcfc IT©5IU (tt&tf?* 'J >&) 

0 - 3 % 


1 - 5 % 


5-10% 

t Ko h a (tt&t*** Mi ^ A F Ax > 

2 - 6 % 

#5- b (B«0 7 t IT) 

0 - 2 % 

* )V * * * f- JV -tr Jl/ a - x 

0 - 1 % 


1 - 3 % 

7 D t U > ^ If 3 — A 

2 - 5 % 


0. 0001 - 0. 1% 


0 - 5 % 
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09) 11^3 5 5 3 9 5 8"?- 


37 38 


I ® & r ;u * a * y M y x A, * *• - h 

20 - 3296 

T ;Uzj -;ux N + 7 - h (05^. Ci , $ T 
7 BO. JUiCi t-i t 7 & n - 5 

BO) 

6 - 12% I 


2 - 6 % I 

?^y& 

8 - 14% 


1 - 3 % 

tl'Jv- ( #J X. b •'f > gfc / T ? 'J ->t/ SI 3 
/ * $r >J U - h /T ? U ;bgfc 3 # »J - ) 

0 - 3 % 


3 - 8 % 


0. 0001-0. 1% 


■0-5» 


X ;U * - h , T Jl^r JlXJiy r - V , a- 
^^7'^>XA*t-^, a - x;l/*§tlt&Sfc 
/fAx^f A, T ;u fj y x ;u * - h „ 5 

!^^) 

25- 40% 


1 - 10% 

mmr V 'J * U (Na 2 C0,t LI) 

8 -25% 

1 "I»tfeS"J KNa,0. 2Si0 2 £LT) 

5 - 15% 

iM^h'J^A (Na,S0 4 t L-C) 

0 - 5 % 

-fcr* 7^f h (NaALSiO* t 1>T) 

15-28% 

+■ h U $ A/*- #5- KNaBO, • 4H,0) tL 
T) 

0 -20% 

SS&e&ftai (TAEDXfiNOBS) 

0 - 5 % 


0.0001-0. 1% 


0 - 3 % | 
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(20) #ttt&3 5 5 3 9 5 8-3* 


39 

40 


(Cjj-h) T JU^-JlXJl 7 7 - h 

9 - 

15% 


3 - 

6 % 


1 - 

5 % 

-fc**5>f h (NaAlSiO* t UT) 

10- 

20% 

SK56) 

10- 

20% 

R»-M-»f»>A (NajCOjttT) 

3 - 

12% J 

«T£l*fc>»j KNa,0. 2SiO,fcLT) 

0 - 

6 % 


4 - 

8 % 


13- 

22% 

TAED 

3 - 

8 % 

tfPVP) 

0 - 

5 % 


O.O0O1- 

0. 1% 


0 - 

5 % 
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(21) 


5 53 9 5 8-f 


41 


42 


(C. 2 -ii) 7;^;i/x;i/^ r - f 

4 - Z % | 

7 f\,n — ;l 3. h * i/ 3 — h 

11— 15 ?6 | 


1 - 4 % j 


35-459* j 

8i&i- b U * A (NajCthfc UT) 

2 - 8 % | 

nTig&i/ >J ^r- KNa,0. 2SiO t tLT) 

0 - 4 9* J 

•t-h »J — h 

13-22% J 

TAED 

1 - 8 % 

[ * A/ + y ;u -t ;u a - ^ 

0 - 3 % 

CfPVP) 

0 - 3 96 

mm wftKmm? y^tnt uru-no 

o. orooi-o. 19$ | 

1 »*> 

o - a 9* 


06) jSlno«;#tLrxtt1"ec«aLt»a*u» 

i) -is) TE«3ftstt*«aa*»o 

d7) r-T-a^ttx^n 

T^*l) ,3) ,7) ,9) HIV\2) -C|em$tL^>$P^i5t 


(is) i) ,3) ,7) ,9) j2) ,14) aims) -eat* a 

Witf "Efficient raang 
anese catalysts for low— temperature bleaching", Na 
ture 369,1994,pp.637 - 639T-ieft^it-6<t^^-0 

(19) «**^*>*ffiiSttM, Wx«ra:«T^3^v 
h) . »*feJ:ir7**y«:^-c^4**ttftailt# 

ma^aisft 


-<o«ui*. *«tt7** K *7- 

h «fc *> »j - h * if <r>9 4 -/o^iSiifSS 

K 7Df- K IMS*****- K h 
+ *>^^>t-K 7>^-7A#»; 7-fcx- K ** 
***>U-K *V U-K 7S;* , J** 

i: 3 * *D it T t ^ A 5* ^ S * V -7 - & x if -3 +: - . 
tfaiS&tfV 7 * »j *BU -f'jvu^ >»/+: t 
50 ? , J;u^3+:»J*7-ii«J:L>'^n^OiI^iiia 0 
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43 

n^-f r*i*«tUW *:/d^ h£tfU£jfcM*M 

7*-;i'Su v 7 n ^ >f v •> 7 ^ - J: v ^ n d 

B«S£*Jtt. Hitf^V^h (persalt) TOB"C. 
# * L < (±8 a&tfE&R t*UXIi^*** vBHt* 

- hfclt/*/ 1 Vy- K 7 it** 
icww : 

8* 551670,8* 533239,1© 9303129,5* 507404, OS 514166 
4,GB 2247025, EP 414285,(38 2234980, EP 408278, GB 222 
8945.G8 2228944, 8> 387063,5* 385521 f BP 373851,8* 3 
64260,8* 349314,3* 331370,B* 318279,EP 318204,GB 2 
204319,8* 266904,US 5213706,8* 530870, CA 2006687,E 
P 481547,8* 337760.WD 93/14183, US 5223179, WO 93-0 
62Q2.W0 93/05132, WO 92/19707,W0 92/09680, W0 92/087 
77,1(0 92/06161, W0 92/061 57, W0 92/06156,»0 91/1395 
9,8* 399752,US 4941 988, US 4908148 o 

FfxtfJ.FalbeffiOSurfactant and 
Consuner Products, 1987, pp 295 -296; Tens ide Surf act 
ants Detergents, so (1993) ,6,pp 394 - 399;JA0CS.Vo 
!.6i (1984) ,2.pp 367 - 376:8* 517 762;B* 123 400;W 
0 92/19714;H0 93/19147;US 5,082,578;EP 494 769;EP 
544 493;EP 543 562;US 5,235. Q82;B> 568 297;EP 570 


(22) »«P»3 5 5 3 9 5 8* 

44 

237 WE* £ ft * *n £ *. A ffettiH * t* ^ <b ft* c fc a< 

H 1 l±pYESHLO*8»»H-C* ») x 

m 2 li 7 7 7s \ KpAOl oMRttB-*?* ^ , 

0 31*77*^ KpAHLOBR»B"C* *LT 

B 4 ^ J: CTB 5 l**«9lOKftfl;* 3 - K+* itfi* <0 

n^-? 1b,D-330 r?«)>ya;<0, K4?#» 
B*feA¥iTlE4r7 5 39 7**/-* (Humicola lan 
uginosa) DSW 4l09 o 

pYESHLIiBWE. n 'J - -> * h * - »; lf-c A 

U'<-4:*Btf -J: 9ff*»U(ipYESHL 

20 (±, <<f >trhny>tt,UK^6*A&tifc) PYES20H 
*#"C* CJ3v>TGAL17'o*- 9 -liffllfeSftT 
^■Lt7<37 7^^/fV/<- tffcfi^iiJ:tfS.-fc 

(7^/<-,T.i5XO f *7-9-#,6.,J.Mol.Appl.to 
net J_, 419- 434 (1982) £Sph I^JzUOCba IttffiBiC 
^O-MtLfco pYEStLOMRftB&Bl C/Tto 
ft*Jl/V')A7U^-77-t>f 

1 ) SC Ural^y;*yu- h *-«r*-f*W 
<*-fn>R) iUtf»:30ft$'>/**Jl*£'7-f ju* 

2) ~3i7>f **-±icsw/<-*ae*xtt*»«* 

Xti3B|BW>*^- M-^o 

3) h y/7-f A^-fcRL^T'l'- 

t\zl*) h7^7^^-±t:3D--^f^ 0 

4) ^HJJttfcSlci-Sfc^v/^lMfr&^-f 

40 5) f-8x^7 FOIf'J^- eflHS*«£1-*nn 
^-=Srf^5£t4^*>, ^-U-rfi^v^v 3 > (2%P. 
v.A.:^^-rrft=3:i) , 7V«J7>h/'j-> 

o.oo4%) . \amh % )zmmm*B***v&TA <« 
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45 

ti, 5) -C3e*Lfc»**nEUO.02%hV<y-il/ (® 

7 > y ^$K$Affc7 -f 77 'j -<r>m& 

a) ft'J^<-H:3-Kae?-Ott« 

KpYESHL«:12y*Sl*r.fflv»20»»aia'CiS31+ 
4. fc*3 - KafiT-*«*BttO*ft (0.5m 

U lfriCl2i5j:y r 1/5^jE'«'fi<7)ATP, ^xtfUung^, 1989 

h ;«&4*>4Wi±t^7>*>*-->3 >£^;L*L 

(NuhlracW* 1992) JA***\fr«9 9- 

%®<ny>?M\Z7}?> i»±lf fc * n - > i±W$i&ib £ ft 
*LTh?>X/<-v3>£J: OTEflWRrfr-C^ 2 - 

CO^FfcCfciK Tao?^?'] -#10,000-140,00 

0? D - > ££*ft * <t O Uft** tl/jo 

b) «*7>5^£*ii5M>*fc 

«JW£tt7"7-f-*- <*'J:***U**-K) *-&JSU 
CftSt* * * P*^ K ( 1 tt±) -.fcRv^T je».*«t 
5I§«S. »fcftfcSI«tt7 , 7^^-*aSfcR**«> 
12 L*^"Cfflft l*^t?y + h *-rti;*a-> 

fflw^n*. iwRj&iia#^*ftTTfir4*>n*o 

<Y -f >Xf-^A8l DNAe?!l- : £-r;i'373A$:fflv>T^To/Co 
#1 1 

a) 91-97&J: tf206- 211<O7 > V ^**&%ity 4 7 
7 'J - * , 8r£&K*i i tf Sft^fEtt L tztn < ft« L 
£• 

7 < V&Hi£91-97fcJ:tf206- 21l£. JSft«*f»ftO 


(23) »fr»3'5 5-3 9 5 8* 

^#91-971*. tfoV7 K (lid) ^i£<0— 

&-C*> ») -t LTgi£206 - 211(i 'J /<-- TOIbJcte* U 7 
F (creft) O-SS^rfll^+io 

m<D*»):*;*?U*^Kli> 93%4>Sf£li:*?l'*^ 

2?U*^Kco&*<7)2.33%££%-C££, Ciife0>« 
*0**l-#Lftft3il.fc. 7^yRO^fc^<T?T 
tEfc»£* 3K>KiJ'*£*=*>**l'**K (Wobble 
t50%G/50%Cr-^«t HXtt2|03 K>£ 

:O^J^^l^*f KOttfflCJ: »K &65-70%<7>ft 

20 (Otz&Tg. F+tfeO (neutral) J Sfttftv^ttS 

8£*»«7-7>f-7-S:, «la&ttfi7-?>f^~i:<DPCR 
Rl&T-fflt»fco »6<lfcPCR«fH-*««U-ttr*«206 
-2110*^K$Hfl:$ivtLT-> + MU^? 9-fo\Z9 
D->{fcL/: 0 ^i491-97^^»c. »f>iifcPOWH- 

* 7*7 -f -7- lt^z oas4itm , 5 r 7 -7- 1 *>m 

50 ^i^c91-97i3j:0 f ^Jt206- 211O7>f r5V-Srft«:L 
CixiilO, 000- 80, 000^ d->/7^7'J L 

0*#T-C*«+& t * »1£ (90%-ttJL) ?* IK +«r 
b*» l J/<— eflHt«r«to »SRi&(i* 2.5mM Ca (5nAI 
EGTAOftb*}!:) IZOwC7Y>U5 r -7'7-t^t?aSL 

Dobanol USSR) 25- 7i5 J: CfJJiBOfcRiJ X t/ly^T 

, i-^^450,000^D^-^x^ aa 91 

40 -977^7"7';-C \ \4-mt&frh<r)25®<r)fcf3 frist 
^(Mtftli X Jf^ae^ 7 77 »J -^*b^12@ODoba 
no! (®^) 25-7KMt*^*ttLfc 0 aa 91-97^>S« 
^^75^ <b ft * * v ^ A !S1ite<7)14ffl «: L o 

3,i03,l45t:iJ(t^) ii, PCf»K&^t: X KWC ^ * 
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(24) 5 5 3 9 5 8-^ 

41 48 

eh : 


5' 

5 

C 

G 







T 

5 

e 

3' 







T 

7 

A 








A 

8 

G 


5 : 

93% A: 

2. 33% C; 

2.33% G 

and 

2. 33% T 

T 

8 

T 








I 

A/C T 








T 

5 

C 








C 

7 

T 








T 

5 

C 


6 : 

93% C; 

2.33% A: 

2. 33% G 

and 

2. 33% T 

T 

8 

T 








T 

8 

A 





- 

- 


6 

C/G T 








5 

8 

G 

* h Jl 

7 : 

93% G: 

2.33% A: 

2.33% C 

and 

2. 33% T 

5 

6 

G 








7 

G 

A 








8 

A 

A 








6 

T 

C 


8 : 

93% T; 

2.33% A; 

2.33% C 

and 

2. 33% G 

7 










g 1 

: 'J --K7 

-■tf (SIS) ©7 $ 

J »91-97©JiSE7 



stiffs, #h;u£E5*u h ^©iaaR.ttEW©#«t- 
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* 

59 
60 
61 
62 
63 
64 
65 
67 
69 
71 
72 


49 

I 

II 
II 
III 

IV 

II 
III 

V 
V 

III 
II 


(25) 

9 2 


#^3 5 5 3 9 5 8^ 


50 


S83T 
S83T 


S83T 


EB7K 
E87K 

E8 7K 
E37K 


G91A 


G91A 


S83T 


N94K 
N94K 
N94X 


N94K 

N94K 
N94K 

N94K 


F95L 
F95L 


D96A 
D96N 
D96N 
D96V 
D96V 
D96N 
D96V 
D96H 
D9 6H 
D9 6V 
D96N 


it/IfcU 0.01% Dobanol 25- 7 C&l^T&tt-eS — 

i±Hil!cffl-c-7iStt-e*s 0 
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51 


(26) 


#SHS3 5 5 3 9 5 8^ 

52 






DNA B£ 

■s- 

9 -f 7 





82 83 

84 85 

86 87 88 

vt 


GGC TCT 

CGT tCC 

ATA GAG AAC 

59 

I 




60 

XX 

A 



61 

XX 

A 



62 

XIX 



A 

63 

IV 



-A 

64 

II 

A 



65 

III 



A 

6? 

V 




52/63 





53 

vt 




69 

V 




71 

in 



A 

72 

11 

A 



73 

VI 





n 

89 90 91 92 
TGG ATC GGG AA1 

C 

C 

c 
c 

c 

c 
c 
c 


c 
c 
c 


vt 

59 
60 
61 
62 
63 
64 
65 
67 

52/63 

53 

69 

71 

72 

73 


93 94 95 96 97 98 99 100 -103 * -143 
CTT AAC TTC GAC TTG AAA GAA ATA -ATT -CAT 


I 

II 
II 
III 
IV 

II 
III 

-V 
vrt 
vt 
V 

III 

II 

VI 


G 
G 
G 


G 
G 


G 
G 


G 
G 
G 


C 
A 
A 


T 
C 


A C A C 


A C A C 

1 

A A 
A 


91- 97T'ffl ? ? U * f- K£93 96wt*> <fc If 2. 3396 CD 3 a © fife CD ? 0 U 


to. 

D167G+E210V 

5n*l BGTA,0.01% Oobanol 25-7.0.006% LAS 

E87K+G91A+L93I +N94K+D96A 

5nll EGTA,0.02% Dobanol iMU) 25-7 

N73D+ S85T + E87K + G91 A+ N94K + D96A 


50 


S83T+E87IC+»89G+G9U+N94K+D9$V 
E87K+G91A+D96R+ 1100V 
S83T+E87K+Q249R 
E87K+G91A 

m 3 

7^7 7^^y-9-V^<--e<7>^n-^>^(i % 9^30 
52161" £tt^iirv^ e S /jBP305216(iTA'<i!,4 r ;u7 k 
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(27) 


3 5 5 3 9 5 8-?- 


53 


54 


«*II+C3' ^to"f3ft»^r*»«:Rv»T, p960£[B)— C 

BanH l«IHB*t?flHtLfc B 2 OOSfc&EK:. 

y^X^ KpBR322^<9BaraH l/Nhe liffr UCTNhe. 

*n->ffcU ZtilzX 0 ~?y * ^ KpAOl (02) £tt 

*o p960^^>OClii^^f|<7)^BamH l/Xba iBr** 
^ D — > f t LpAHL (0 3) £&£ 0 

*;WV> 7>K o>/. Analytical Bioch 
eraistry, 180, 147-151 (1989) i:S£«Jtiti^ 0 Z<7) 


10 


KOftft 

MaCMQnMO h »J X-HCI,pH7.9, lOttMOUgClz, 1mM<7> y'f- 
(OSpH l*. HRffXSph I*fflv«*ft1-4 W fflft*37 
HCI-C^WL pH7.5) ■C»ffiL*v»-C2S*0*?M6% 

T-a* £ T n - * r ^±-CJtS L fc o 
3XWCRXIUI» 


PCR 'v**- l C = B ) 

PCR 2 ( = C ) 
PCR Ay p* ( = d) 


TATTTCTTTCAAAGCGAACTTAAGATTC- 
CCGAT-3' 

5' -GGTCATCCAGTCACTGAGACCCTCTACCTATTAA- 
ATCGGC-3' 

5' -CCATGGCTTTCACGGTGTCT-3' 
5' -GGTCATCCAGTCACTGAGAC-3' 


*o ^TO3ieiiiJLT<0*»«:**-t&*O««*«t' 
T*ff^^n*:iOn*lh ») X-HCI,pH8.3,50toU KCI- v 1.5nV 
M0Cl2,O.OO1%-e5f->, 0.2mM dATP,0.2nAI dCTT\0.2mM 
dGTP.0.2ftiI TTP,2.5^-~/ h Taqtf >J > 7 tfo 
XglCiSV^T. 100pmol7'7^-7-A,1(X)praol7 P 7^-7 
-Bi5J:U f 1fDoliS^t:'/7^< K«r, ^ftlOO^ I OR 
£**ftUlrax*LT95t-C24S\ 37TCT- 2 LT72 40 

rT-35M*fcj£*i5®o*>f 

t\. IS 2«rfr4?. 0.6proolXa 1 ££&Mfn>ol&# 
ity*y*$ Kii. 100/i lOfirlEttffjft^ti^n^L 
T951CT'5^, 37t;-C2 5^LT72rT*105H><b«* 1 

Ig2<OJRlc«^ai:» lOOpnoiy^-f -r-C^ii/lOO 
pmol77 -fv-DSrflllx 1 /U 1 ) ^LT95T;T-2 

ft\ 37rT-2^rr Lr72rT-3^^^^>620lSI^^ i 9 


Xg 3 <n*&M £ 7 #n - x y <b L*v»r-20^ 

^:$S50^ 14>-CHRB«BaH IfcicfBstX l«:fflv»T 
mVct NaCUSOnilh 'J ^ -HCI.pH7.9, lOoilOUg 
Cl2,1ril DTT,10^-- y FOBaoW 1^5 J: C/10^-- 7 b OBs 
tX lo 37TCT-2^H-f >^r^^- v 3 ^Srfir^To 733b 
p BanH 1/BstX lKK-*7*Tn -^yil/*»f,#Jft-f * 0 

&$Lf5*l KpAHL«r^l£(0^frTBanH IgJitftstX I 

*fflv»rfflKL-f-Lrco*&4:iffrt7*rn-xy^ 
^e*Bt*. w<o^^^-u. jfeUJWtLfc«SS*ll 

h« E?0^$tfffli. ABI DNAv-^x >-ft-JiC7>Dye0eox 
y (iSS) ^- 5 H-'f ^/l^v-y> v>y*-y 

= Ktloi^Ttr^Oc 7y*l K*ipArt.G91A/N94K/D96A 
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(28) 


1?frS3 5 5 3 9 5 


55 

n 4 

pAHLS33T/N94K/D96A 


55 


pAKLE8 7K/D96V 

pAHL£3 7K/G91A/ D9 6A 

pAHLN9 4K/F95L/D95H 
pAHI»F9 5C/D96N 
OAKLG91S/L93V/F95C 


, pAHLtl^ *<D»Jg 

7?>f7-AiE?iI 

5 ' ATTTCTTTCAAAG CGAACTTAACATTCCCGA - 
TCCAGTTCXCTATGGAACGAGTGCCACGGAAAGA-O * 
5-TATTTCTTTCAAAACGAAGTTAAGArXCCCGATCC- 
AG TTCTXTATGG AACGAG A — 3 ' 

5 ' -TATTTCTTTCAAAGCGAAGTTAAGATTAGCGATC- 
CAGTTCTTTATGGAACGAGA-3 1 

5 ' - T ATTTCTTTCAAGTG CAACTT AAG ATT C C C £ AT- 3 * 
5 ' -TATTTCTTTCAAGTTACAGTTAAGATTCCC-3 * 
5 ' - T ATTTCTTTCAAGTCACAGTTAA CATT AG AG ATCC - * 
AGTTCTC-3 ' 


pAInL£S7K/G91A/L93I/N94K/D96A 

5 ' -TATTTCTXTCAAAGCGAACTTAATATTAGCGATC- 

CAGTTCTTTATGGAACGAGA-3 1 
dAKLDI 67G 5 ' -ATATGAAAACACACCGATATCATACCC-3 ' 


pAHLA!21V 
pAHLR205K/E210Q 


5 ' -CCTTAACGTATCAACTACAGACCTCCA-3 f 
5 * -GCTGTAACCGAATTG6CGCGGCGGGA6CTTAGGG- 
ACAATATC— 3 ' 
pAHLK73D/S85T/E87K/G91A/N94K/D9 6A 

5 ' -TATTTCTTTCAAAGCGAACTTAAGATTAGCGATC- 
CAGTTCTTTATAGTACGAGAGCCACGGAA- 
AGAGAGGACGATCAATTTGTCCGTGTTGTCGAG-3 1 
pAHLS83T/EB7K/WB9G/G91A/N94K/D9 6V 

5 ' -TATTTCTTTCAAAACGAACTTAAGATTAGCGATA- 
CCGTTCTTTATGGAACGAGTGCCACGGAAAGA-3 ' 
pAKLE87K/G9XA/D9 6R/I100V 

5 * - Q CAAATGTCATTAA CTTCTTT CAATCTG AAGTTAA - 
GATTAGCGATCCAGTTCTTTATGGAACGAGA-3 * 
5 ' -CCCGATCCAGTTCTTTATGGAACGAGTGCCACGC- 
AAAGA-3 * 

5 ' -GAAGTTAAGATTAGCGATCCAGTTCTTTATGGAA- 
CGAGA-3 ' 

5 * -CCCGATCCACTTCTTTATCGAACCACTGCCACGG- 
AAAGA-3 1 

5 ' - CGG AATGTTAGGTCTGTTATTGCCG CC— 3 * 


DAHLSS3T/EB7K 
p AHLE8 7K / G 9 1 A 
pAHLS83T/E87K 


pAKLQ24 9R 


50 


K pAfO1676/E210V 
PAHU121V/R205K/E210Q 
till? pAHLS83T/E87K/Q249R 
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m 6 

7^/<ju^x *U«4>&R£& (HRtt#» 
lOOttlOYPD (->*-^>^ Methods in Yeast Genetic 
s,Gold Spring Harbor Laboratory, 1981) A. * U -tr 

IM^7^n^ (miracloth) Sr&LTifeS 
tiwtCio T£*t>* LT 200ml COO. 6M<OUgS0< "Cft 
To S#*15ml (01.211 M&SfcJGn* NarfePO* (pH=5. 

X&„ 5t>&* 1ol<012rog/ml BSA (v^v* 4 7H25) 

L*LT5rnl<O0.6M7/l'tf 1 OOnA* h 'j X - HC I <p 

H=7.0) X'WSirZt, atfelOOOg-eiB^Bffv^L-C 
■/n h •t"?* h &MgS04 * v v a ><0]g$6^ 
2££<OSTC (1.2UV;ve ;K 10n*lh X-HCI,pH 
=7.5,10ril CaCI?) 7n f hHSSfcWfflx. 

.Iix£< l)^ito fc&l-, fvy-fyXYi: 
0.2— Irol COSTCO UilfijB £ o 
100,i 1 <07n V -fy Ts fjftSjft*, 5-25,/ g cOp3SR2 
(Hynes^, Mol. and Cel. Biol. , Vol.3, No. 8 1430-143 
9,8£,1983i:S£«t£ft/--/7;^ K^fH^K77 
> XamdSitfr^) lOp 1 coSTC^-CS^-f^o 
mZm&XISftffi&M.-t&o 0.2ml<7)60% PEG4000 (EDH 
29576) ,10mUCOCaCl2i5J:y f 10ir4l<7> h 'J X-HCI (pH=7. 

5) fctox^LT&gSKil^L (2 0) ^Ltta*: 
0.85ol(OfBl^TO[^ttli:-?-LTii^ai<S^i-^o 
fcSaraflfMMBU 2,500g-C155*E®4£L*LT^ 
W h^2ral<01.2IIV)Ve h-;KfCWi5$^4o *> 
T 1 BitRlfe, h7*7^F$:, I.CUX^D-*, pH 
= 7.0, %.%MtlX<D\0nM<O7*hTZ V&XV20nH 

K (background) 37t;-C4 - 7 B ® ^ 

A. * 'J -tr*T-<0 »J fc*Hl£*05£a 


(29) £fr*3 5 5 3 9 5 8.* 

tp3SR20H«a*ft«r-f >^-FL &*lil?5 
A/ g «rffiw»* 0 *-oa«»fc LTT-fe F 7 ^ F # fc»fl 

LT200mlcoFG4^ft (3%^:S^ ^ x 3%7A'Ff**;* 
F'J>. pH*4U NaOH-C 7 CfMO ± 1 I 

coSt n 75^3 rtT30t:-C 4 B ■30 , C-C«Slt 4 D 
09 7 

yo tfK*#oa« 

(LU/mg) cO!#tt(i, »»-]70o* 

20 pH^ 7 tCIS® L * UT|i]^<7)^96%x ^ y - ;l/^^>!r (; 

I82:i*>S!lWn7^7 7^- Q ±«*«r«BL 
^LT50n4lh U-7tf- h^ffiltt (pH= 7) -espflf 
ftSiifcDEAE-*i8a (Pharmacia (iBff) } iiyt+iz 
280rmT-ORlR7i f 0.050DWTtC^4f -C*7 

WO«ft8^U-vx> h (0-5«ONaCI) X&£1 

xg3:^7K1i^o-7h^7 7>f- 0 »*iStt**+s^ 

It) ±U«ffli-47!i r CCO*7A^0.8M^T>^-^A 

^ >X2rosiii:y r pH7l*ISil51-^o 50n4IO 

(77^7^7) * ^Uy-i^afflt 

4o 

W 8 

^5I^C07^37 7>t^V-»j- (Hunicola lanuginos 
a) , J>*--l:tf)ftiME2jfc, ^^MH. 7 ^ ^ 
-t*tlfcttLrfX»Bomt**v» 1 l££f)<7>?>/<?S<7>mg 
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(30) 


3 5 5 3 9-5 8-t 


59 

X7yf : tf-*-Sfc») 61B<0*7 (3.5X3.5c 
m) 

;fcfc:100%&, WR*ft^^-fJI/#400 

: z-y>-l"y ¥ {y- K1gSfc00.75mg<O$fe?*) 

^75 , c-c305>raa4 , -ctmftL^o *wex'7 7-f«a 

ftflklAS (^>-*M169/p,30% a.m.) 1.17g/l 
AEO (Dobanol (MR) 25-7) 0.15g/I 
fV*^7x-f 1.2SQ/I 

AR - AI^ 


60 


F 


I.OOg/r 
0.45g/l 
0.15g/l 


70 


K + C 

-rattT* 0 . K<*5H*-e* aft*****)***' 

fat ■ <wc (id 


TO 


pH:l0.2 

•J > <- ■ e»S : II M £ 0. 075, 0. 1 88, 0. 375, 0. 75*J X If 
2. 5ng<^ 1 J^< — V9>/*91t 

b*H:20# 
tUR:30t: 

ttft : Si&-c-# (-20t:, 30-50% RH) 
*Ffli:3Bft»& 460r»-C<ORM^«:ffl$gL^o 
tt * 

r- * ***M**ca* **s £ t \z 1 n sra i & : 


(i) 


>/^K (Cut) CWT{|**lfc»*fcHt»**» 

1) O.25ng/|-C0»£&?>'<*ftoa* (AR 
.Md-typ.) (I) £8v*Ttt$tL*:; 

2) 0.25^ITH*iBfcifli:JW*6fcei-y/*--tfS: 


< x amB»). 


3) #* (II) UioT&SB^MI-fcLfco fcm*T EOlcll^to 
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(3D 


8ft»3 5 5 3 9 5 8^ 

62 


9 * S kk 

tXfrlHT 1 

E37K+D96V 

1.2 

SB3T+N94K+D9 6H 

2-3 1 

N94K+D96A 

2.7 

E87K+G91A+D96A 

2.6 

N94K+F95L+D96H 

3,3 | 

D167G+E210V 

5.0 

E8 7 K+G 9 1A+I,9 3 1+N9 4 K+ 
D96A 

1.3 

E8 7 K+G 9 1 A+D9 6R+I 1 0 OV 

5.2 

E87K+G91A 

5. 0 _ 

N7 3 D+E8 7 K+G 9 1A+N 9 4 I + 
D96G 

1,3 

S83T+E87K+G91A+N92H+ 
N94K+D9 6M 

3.8 

K4 6R+E56R+G61S 

1.9 

D102K 

0.2 

D167G 

1 

N7 3D-J-E87K+G91A+ 
N941+D96G 

1.3 

E210R 

2.7 

E210K 

5.5 

E210W 

1 

N2 5 1 W+ D2 5 4 W+T2 6 7 W 

0.8 

SB 3T+ES7X+G9 1A+N92H+ 
N94X+D96M 

3.8 

E5 6R+I 9 0F-S-D9 6L+E9 9K 

4.8 

D5 7G+H9 4K+D9 6L+L97M 

1.9 
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ATC ACG AGC TCC CTT GTC CTG TTC TXT CTC TCT GCC TGG ACG GCC TTC 48 
Met. Arg Ser Sec Leu Val Lou Phe Phe Val Ser Ala Trp Thr Ala Leu 
-20 -15 -10 

GCC AGT CCT ATT CGT CCA GAG GTC TCC CAG GAT CTG TTT AAC CAC TTC 96 
Ala Sec Pro lie Arg Arg Glu Val Ser Gin Asp Leu Phe Asn Gin Phe 
-5 1 S 10 

AAT CTC TTT CCA CAC TAT TCT CCA GCC GCA TAC TCC CCA AAA AAC AAT 144 
Asn Leu Phe Ala Gin Tyr Ser Ala Ala Ala Tyr Cye Cly Lya Asn Asn 
15 20 2S 

GAT GCC CCA GCT GCT ACA AAC ATT ACG TCC ACG GGA AAT GCC TCC CCC 192 
Asp Ala Pro Ala Gly Thr Asn lie Thr Cys Thr Gly Asn Ala Cys Pro 
30 35 40 

GAG GTA GAG AAG GCG GAT CCA ACG TTT CTC TAC TCG TTT CAA GAC TCT 240 
Glu Val Glu Lya Ala Aso Ala Thr Phe Leu Tyr Ser Phe Clu Asp Se«~ 
45 SO 55 

GGA GTG GGC CAT GTC ACC CGC TTC CTT GCT CTC GAC AAC ACG AAC AAA --2 88 
Cly Val Cly Asp Val Thr Cly Phe Leu Ala Leu Asp Aan Thr Asn Lvs 
60 65 70 

TTG ATC CTC CTC TCT TTC CGT GGC TCT CGT TCC ATA GAG AAC TGG ATC 336 
Leu lie Val Leu Ser Phe Arg Gly Ser Arg Ser lie Clu Asn Trp lie 
75 80 85 _ 90 

CGG AAT CTT AAC TTC GAC TTC AAA GAA ATA AAT CAC ATT TCC TCC GCC 384 
Cly Asn Leu Asn Phe Aso Leu Lys Glu lie Asn Aep He Cys Ser Gly 
95 100 105 
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69 70 
TGC ACC CCA CAT CAC CCC TTC ACT TCC TCC TCC ACC TCT CTA CCC CAT 432 
Cys Arg Glv His As© Gly Phe Thr Ser Ser Trp Arg Ser Val Ala As© 

110 * US 120 " . _ 

ACC TTA ACC CAC AAC GTG GAG CAT GCT CTG ACG GAG CAT CCC CAC TAT 480 
Thr Leu Arg Gin Lys Val Glu Aso Ala Val Axg Clu His Pro Aso Tyr 
125 130 135 

CCC CTG CTC TTT ACC CCA CAT ACC TTC CGT CGT CCA TTC CCA ACT CTT 528 
Arg Val Val Phe Thr Cly His Ser Leu Gly Gly Ala Leu Ala Thr Val 
140 145 ISO 

GCC GGA CCA CAC CTG CGT GCA AAT GGC TAT GAT ATC CAC CTG TTT TCA 576 

Ala Gly Ala Aso Leu Arg Gly Asn Cly Tyr Asp lie Asp val Phe Ser 
155 * 160 165 170 

TAT CCC CCC CCC CCA CTC GCA AAC AGG GCT TTT CCA CAA TTC CTG ACC 624 
Tyr Cly Ala Pro Arg Vel Cly Asn Arg Ala Phe Ala Clu Phe Leu Thr 
175 180 185 

CTA CAC ACC CCC CCA ACA CTC TAC CCC ATT ACC CAC ACC AAT GAT ATT 672 
Val Gin Thr Cly Gly Thr Leu Tyr Arg lie Thr His Thr Asn Asp He 
190 195 200 

CTC CCt ACA CTC CCC CCG CCC CAA TTC GGT TAC AGC CAT TCT ACC CCA 720 
Val Pro Arg Leu Pro Pro Arg Clu Phe Cly Tyr Ser His Ser Ser Pro 
205 210 215 

GAG TAC TCC ATC AAA TCT CCA ACC CTT CTC CCC CTC ACC CCA AAC CAT . 768 
Clu Tyr Trp He Lyn Ser Gly Thr Leu Val Pro Val Thr Arg Aen Asp 
220 225 230 

ATC CTC AAC ATA CAA GCC ATC CAT CCC ACC CCC CCC AAT AAC CAC CCT 816 
He Val Lvb He Clu Glv He Asp Ala Thr Cly Cly Asn Acn Cln Pro 
235 * 240 245 250 

AAC ATT CCC CAT ATC CCT CCC CAC CTA TCC TAC TTC CCC TTA ATT CGC 864 
Asn lie Pro Asp He Pro Ala Hia Leu Trp Tyr Phe Cly Leu He Cly 
255 260 265 

ACA TCT CTT TACTCCCCGC CCCGCCTCCC TCCCACTCTA CCCACCTCCA CATCT 918 
Thr Cys Leu 

(2) EH**:2K****flW* (D) K#nv*-:aa« 

(i) EMoUf* (ii) VBitoWM: 

(A) &Z:m®<7)Ti / Wt (xi) SM : E?33^:2: 

(B) 9 4 7 : 7^ y& 
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Met Arg Ser Ser Leu Val Leu Phe Phe Val Ser Ala Trp Thr Ala Leu 
-20 -15 -10 

Ala Ser Pro lie Arg Arg Clu Val Ser Gin Asp Leu Phe Asn Gin Phe 
-5 1 5 10 

Asn Leu Phe Ala Gin Tyr Ser Ala Ala Ala Tyr Cya Gly Lys Asn Asn 
IS 20 2S 

Asp Ala Pro Ala Gly Thr Asn lie Thr Cys Thr Gly Asn Ala Cys Pro 
30 35 40 

Glu Val Glu Lys Ala Aso Ala Thr Phe Leu Tyr Ser Phe Glu Asn Ser 
45 "50 SS 

Glv Val Cly Aso Val Thr Gly Phe Leu Ala Leu Asp Asn Thr Asn Lys 
60 " 65 70 

Leu lie Val Leu Ser Phe Arg Cly Ser Arg Ser lie Glu Asn Trp lie 
75 B0 65 so . 

Glv Asn Leu Asn ?he Aso Leu Lys Glu lie Asn Asp He Cys Ser Cly 
95 " 100 10S 

Cys Arg Gly His Asp Cly Phe Thr Ser Ser Trp Arg Ser Val Ala Aso 
110 115 120- 

Thr Leu Arg Gin Lys Val Glu Asp Ala Val Arg Clu His Pro Asp Tyr 
125 130 135 

Arg Val Val Phe Thr Gly His Ser Leu Gly Cly Ala Leu Ala Thr Val 
* 140 145 150 

Ala Gly Ala Aso Leu Arg Gly Aon Gly Tyr Asp He Asp Val Phe Ser 
15S " 160 16S 170 

Tyr Glv Ala Pro Arg Val Gly Asn Arg Ala Phe Ala Glu Phe Leu Thr 
175 130 185 

VaL Cln Thr Gly Cly Thr Leu Tyr Arg lie Thr His Thr Asn Asp He 
190 195 200 

Val Pro Arg Leu Pro Pro Arg Glu Phe Cly Tyr Ser Kis Ser Ser Pro 
205 210 215 

Glu Tyr Trp He Lys Ser Gly Thr Leu Val Pro Val Thr Arg Asn Asp 
220 * " 225 230 

He Val Lys He Glu Gly He Asp Ala Thr Glv Gly Asn Asn Gin Pro 
235 240 245 2 50 

Asn He Pro Asp He Pro Ala His Leu Trp Tyr Phe Gly Leu He Cly 
255 260 aes 

Thr Cys Leu 
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